Summary. A study has been made of the distribution and spacing of implantation sites in the uterus of the rat at the 5th day of pregnancy. It has been shown that, whereas the implantation sites along the horns are distributed in an entirely random manner, the distances between the sites are significantly non-random. These results are similar to those previously described for the rabbit and the mouse, and rule out the possibility of predicting a site of incipient implantation in the uterus of the rat.
INTRODUCTION
During preliminary investigations using the Psychoyos 'blue reaction' (Psychoyos, 1965) as a means of visualizing the sites of blastocyst implantation in the uterus of the rat on Day 5 of pregnancy, it was noted that, when several uterine horns were placed adjacent to each other for storage at -18°C , the sites appeared to occur at similar positions in each uterus. Since a major study in these laboratories relates to biochemical changes occurring before and during implantation, it was apparent that, if the implantation sites occupied regular and predictable areas of the uterus, changes at the site could be studied before the blastocyst arrived and implantation commenced.
Mossman (1937) stated "It is a common observation that mammalian embryos of species having more than one young to a litter have a fairly definite behaviour as to the position in the uterus at which they implant or attach", but a search of the literature produced no evidence in support of this view and it has been disproved in the mouse (McLaren & Michie, 1959) 
Frequency of distribution
To determine the likelihood of blastocysts implanting at predetermined sites in the uteri, the frequency of distribution was calculated by dividing the total uterine lengths (expressed as a percentage) into arbitrary sections of 3 % and determining the number of times the centre of an implantation site was found within any one section. These frequencies were summed for each 3% section and the cumulative totals plotted against the truncate range, 0 to 99 %.
For any given number of sites, a perfectly random positioning would be expected to fall on a line whose slope equalled the number of sites divided by the total distance over which sites were found. Any significant deviation from randomness would show as a series of slipwise deviations from the theoretical random line.
The results of such plots for the distribution of sites in both the right and left horns are presented in Text- fig. 1 and Text- fig. 2 , and show that the distribution of sites is that expected from a perfectly random distribution with the exception of an area 3 to 4 % from the ovarian end of the horns where no implantation sites were observed.
Evenness of spacing of sites
The evenness, or otherwise, of the spacing of the implantation sites was tested in a manner similar to that described by Böving (1954) fig. 3 . The distances between implantation sites in both right and left horns of rats 54 days after mating shown in relation to the number of sites in each horn. Distances are expressed as a percentage of the horn length.
DISCUSSION
The finding of a completely random distribution of implantation sites in the uterus of the rat establishes that the premise which gave rise to the work, namely that it might be possible to predict the site of incipient implantation, is not valid. Until the actual implantation site can be visualized, it is at present 411 not possible to undertake biochemical investigation of a section of the uterus in the expectation that some metabolic aspect may differ, as regards prepara¬ tion for implantation, from that in any other section.
The finding that the spacing between the implantation sites is significantly non-random is similar to that previously shown by Böving (1954) Accompanying the increase in number of implantation sites was a decrease in the mean distance between the sites. These changes in spacing would appear to argue against the hypothesis (Mossman, 1937) that spacing is brought about by serial implantation starting at the ovarian end of the uterine horn and the development oflocal refractory zones, for it is difficult to see how a decrease in the number of blastocysts implanting would be accompanied by an increase in the distance between the sites. More reasonably, the data presented here is in accord with the suggestions of Böving (1954) for the rabbit, and McLaren & Michie (1959) for the mouse, that the position of the blastocyst in the uterus is determined by muscular contraction which operates in such a way as to strive for the maximum separation of the blastocysts, both with respect to each other and to the end of the uterus.
Further and more detailed discussions of the significance of this type of result have been given by Böving (1954) and McLaren & Michie (1959) and the present study, by its nature, cannot add further to the interpretation. It does, however, firmly establish a pattern of distribution for blastocysts in the rat, which is similar to those previously available only for the rabbit and the mouse.
